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processes, even though they have been carried out in
the best and most efficient manner. In a casting, the
steel has been allowed to cool from a high temperature
without receiving any mechanical work during the process.
In forging, rolling, or drop forging the temperature from
which the steel cools is not so high, reckoning the tem-
perature from which the steel cools as the temperature
at which the mechanical working ceased, as in a casting,
but the steel has received a good deal of distortion and
punishment, and may, therefore, reasonably be considered
to be in a strained condition. Even after mechanical
working, the steel sometimes cools down from a fairly
high temperature. In case hardening also, the steel is
heated to a relatively high temperature for a prolonged
period, and therefore is in the condition (approximately)
of a casting. After any of these treatments, the steel
may be considered to have cooled down from a fairly
high temperature, and to possess all the defects which
are produced in steel which has suffered such exposure*
The effect of heating a steel to a high temperature, i.e.,
a temperature distinctly above the line ABCD in Fig. 27,
is to produce in it a structure which is distinctly coarse.
It was explained on pp. 47 to 49 that at temperatures
higher than those indicated by the line ABCD in Fig. 27,
the steel consists entirely of solid solution. This solid
sohition really consists of an agglomeration of crystals.
When the temperature rises, these crystals grow larger
and more geometrical in external form (see Fig. 35).
Consequently a steel which has been heated to a high
temperature, and allowed to cool without being worked,
consists of a collection of large, coarse, fairly geometric
crystals. This is not a good condition, as the best steel
has a " fine grain," i.e., is composed of small crystals.
One object of normalising is to assist in the production
of this desirable fine grain in the steel.

It is not necessary to go through all that happens to
a steel during heating up from room temperature to a
very high one, but it may be well to recapitulate a little